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1 L A £ibricatioamelh<Ktoffonning a trenched DMOS device and a 

2 temuiiation stnicture thereof, the method comprising: 

3 forming an N- q[»ifaxial layer on an N-f silicon subscrate; 

4 fomiing an oxide layer on the epitaxial layer; 

5 patterning the oxide layer to form a tertnimtion oxide layer therein to define 

6 an exposed active ar^ of the DMOS device; 

7 implanting P-type ions into the active area by using the temunation oxide 

8 layer as a mask to fotm a P body in the N* epitaxial layer, 

9 recessing the epi Wia! layer to form a plurality of DMOS trenches in the P 

10 tody by patterning and etching, the DMOS trenches having bottoms which extend teneath a 

1 1 bottom of the P body; 

1 2 fomiing a gate oxide layer over exposed surfaces of the P body; 

13 depositing a polysilicon layer over exposed sur&ces and also filling the 

14 DMOS wnches; 

1 5 reccing the polysilicon layer to fomi a plurality of polysilicon gat es ^d a 

1 6 polysilicon plate by patterning and etching wherein the polysilicon gates are positional in 

17 the DMOS trenches and the polysilicon plate is positioned over the temiination oxide layer 

18 and a portion of die gate oxide laycx disposed adjacent the termination oxide layer; 

I $ implanting N-type ions into the P body by using the polysilicon plate and the 

2Q tenninadon oxide layer as a mask to finnn a pluraUiy of N*^ diffused regions; 

21 forming an isolation layer over exposed surfaces after implanting the N-type 

22 ions; 

23 patterning and anisolropically Aching the isolation layer and the gate oxtde 

24 lay^ to font) a plurality of body contact Endows over the diSused regions, md a fust 

25 contact window over the polysilicon plate; 

26 implanting P^type ions throu^ the body contact windows to form a plurality 

27 of P^ diffused regions; and 

28 forming a source metal contact layer di^sed over the isolation layer, and 

29 filling the body contact windows and the first contact window. 

1 2. The method of claim 1 , wherein the oxide layer on the N« epitaxial 

2 layer is formed by thrnnal oxidation. 
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1 3. The method of claim 1, wherein the gdte oxide layer is formed ov^ the 

2 exposed surfeces of the P body by &€imal oxidation. 

1 4. The method of claim 1, further comprising foiming a drain metal 

2 contact layer on a back surfoce of the NHh atticon substrate. 

1 5. The melhod of claim 4» fuitha- comprising removing omiecessary 

2 layers formed on the back surface of cfae silicon substrate prior to forming the drain metal 

3 contact layer. 

1 6. The method of claim 5, wherein the unn<x«s&aty layers formed o the 

2 back surface of the silicon substrate are removed by chemical mechanical polishing. 

1 7, The method of claim 1 , fiirther comprising forming a saoiliciai oxide 

2 layer on the active area after forming the termination oxide layer. 

1 8. The method of claim 6, fu^ttfior comprising removuig the aacrificid 

2 oxi(te layer by etdin^g after fonra^g the DMOS trenches but before fonmng the galo oxide 

3 layer. 

1 9. The method of claim t » whei^in the polystUeon plate comprise a 

2 poition extending to ward one of the DMOS trendies disposed closest to the poiysiiicon plate. 

1 1 0. The method of claim I , wherein anisotropically etching the isolation 

2 layer to fbnn the body contact win^ws and the first contact window includes a iwo-step 

3 etditng process which comprises: 

4 removing potxiom of the isolation layer and the gate oxide layer by etching to 

5 form the body contMt win&>w& and the first contact window; and 

6 removing an exposed portion of the poiysiiicon plate at the &st contact 

7 window, and ronoving an exposed portion of the diffiised regions at the body contact 

8 windows. 

t 11 - The method of claim 1 » wherein patterning and anisotropically etching 

2 to form the body contact windows and the first contact window comprises removing the 

3 isolation layer and the gate oxide layer by etching while ttsing the poiysiiicon plate and the 

4 N^diilused regions as etch stc^layeis. 
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1 12. The mediod of eldm 1, wherein iniplaniing P-type ions through the 

2 body contact windows to form the plurality of diffused regioi^ comprises providing a 
S suffieient dose of the P-type ions to change an electric polarity of the H-^ diffused r<^on 
4 exposed by the body contact windowis to the P+ diffused regions. 

1 13. The method of claim 1 , wh^in the isolation layer comprises dopei 

2 silicate gl^. 

1 14. The method of claim 1, wh^n the source metal contact layer 

2 compri^ a stack of Ti« TiN, and AlSiCu alloy layers. 

1 15, A tnethodofforming a trenched DMOS device and a tmnination 

2 sinictute thereof^ the method comprising: 

3 providing an silicon substrate, an epitaxial layer on the silicon 

4 substni^, a tOTnination oxide layer on the N- epitaxial Uy^, a F body in the N* q)itaxial 

5 layer, a plurality of DMOS trenches extending thrcHigh the P body into tte N-epitaxial l^yer, 

6 and a gate oxide layer over exposed sur&ces of the P body; 

7 forming a trenched DMOS device having a plurality of polysilicon gates 

8 disposed in the DMOS trenches* and a polysilicon plate disposed over the tennination oxide 

9 layer and over a portion of (he gate oxide layer dispose adjacent the termination oxide layer, 

10 implanting N-type ions into a poftion of the P body not covered by the 

1 1 polysilicon plaie and termination oxide layer to form a plurality of N+ diHtised regions; 

1 2 forming an isolation layer over exposed surfaotis dfler implantif^ N-type 

13 ions; 

14 patterning and etching the isolation layer and the gate oxide layer to form a 

15 plumlity of body contact windows over the N+ diffiised regions, and a Orsl contact window 

1 6 over the poi>^ilicon plate; 

1 7 implanting P-type ions through the body contact windows to form a plurality 

18 of P*^ diffused regions; and 

1 9 forming a souree metol contact layer over the isolation layer, and filling the 

20 body contact windows and the Qrst contact window. 

1 16. The method of claim IS, further comprising forming a drain metal 

2 coniac^ layer on a back surface of the N-s- silicon substmte. 
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1 1 7. The method of claim 15* wherein the polysiltocype ate comprises a 

2 portion extending toward one of the DMC^ trenches disposed closest to the polysilicon plate. 

1 23. A method of forming a trenched DMOS device and a tenninalton 

2 stmcturethereofsuniiltaneously, die method comprising: 

3 providing a silicon substrate with an epitaxial layer formed thereon, and a 

4 body region defitied by doping the epitaxial layer, 

5 selectively etching the body region to form a pltirality of DMOS trenches 

6 therein; 

7 forming a gate oxide layer over exposed surfaces in the body region and a 

8 termination oxide layer to cover the body r^on; 

9 depositing a polysilicon layer over exposed surfeoes; 

} 0 selectively etch the polysilicon layer to form a plurality of potysiUcon gates in 

1 1 the DMOS trenches and a polysilioon plate having an extending portion toward the body 

1 2 region over the teimtnation oxide layer, 

1 3 forming sources in the body region by tising (he polysilicon plaie as a mask; 

14 and 

1 5 fbmiing an isolation layer and then a source metal contact layer over ^posed 

1 6 surf:u:es, the isolation layer protecting the polysilicon gates» the source metal contact layer 

1 7 grounding the body region and the polysilicon plate. 



